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Description 

BACKGROUND OF THE INVENTION 

[0001] The present invention relates to a storage de- 
vice, and in particular, to a storage device capable of 
conducting a dump process without any intervention of 
a CPU and capable of completely dumping, even when 
a data update operation is effected during a period of 
time from a dump start point to a dump end point, the 
dump objective data at the dump start point. 
[0002] There has been written on pages 1 05 to 11 3 of 
the "draft proposed American National Standard for in- 
formation system-SMALL COMPUTER SYSTEIVl IN- 
TERFACE-2 (SCSI-2), May 20, 1991" a function in 
which a dump process is conducted from a storage de- 
vice to another storage device without any intervention 
of a CPU (called 'initiator" in the SCSI standards) by use 
of a "COPY" command defined according to the SCSI 
standards. 

[0003] Furthermore, there has been described in the 
JP-A-5-210555 a storage device having a function to 
dump data from a storage medium into another storage 
device. In the storage device, dump objective data is 
copied onto a CPU in a predetermined order such that 
the copied data is transferred by the CPU to another 
storage device. In a case where there occurs, due to 
another job executed In concurrence with the dump 
process, an update request for data which is dump ob- 
jective data and which has not been dumped, a before 
image thereof Is saved in a side file and the update of 
the pertinent data is then executed. Thereafter, the data 
saved in the side file Is copied onto the CPU. The CPU 
transfers the data to the dump destination storage de- 
vice at an opportunity identical to the opportunity at 
which the data is transferred thereto when no update 
request for the pertinent data is done. 
[0004] Other conventional technologies related to the 
present invention have been described, for example, in 
the JP-A-57-90770 and the JP-A-1-231150. 
[0005] According to the conventional technology in 
which the dump process is accomplished by the "COPY" 
command defined by the SCSI standards, the dump 
process can be achieved without imposing any load up- 
on the CPU. However, in a case where a data update is 
effected during the dump start point to the dump end 
point for a region which belongs to the dump objective 
area of the storage medium and which has not under- 
gone the dump process, the before image is lost. Con- 
sequently, the data update cannot be conducted during 
the dump start point to the dump end point, leading to a 
problem that the dump objective storage device cannot 
be used for another job process. 

[0006] On the other hand, according to the conven- 
tional storage device described in the JP-A-5-21 0555 or 
EP-A-0 566 964, even when the data update is carried 
out during the dump start point to the dump end point, 
the before image Is not lost. Consequently, the dump 



objective storage device can be used for another job 
process. However, since the dump process is executed 
with inten/entlon of the CPU, there arises a problem of 
load imposed on the CPU. 

5 

SUMMARY OF THE INVENTION 

[0007] It is therefore an object of the present invention 
to provide a storage device capable of conducting the 
10 dump process without any Intervention of the CPU and 
capable of completely dumping the dump objective data 
at the dump start point even when the data update is 
effected during the dump start point to the dump end 
point. 

15 [0008] According to a first aspect of the present inven- 
tion, a storage device having a function to dump data 
from a storage medium onto another storage device in- 
cludes the following means, (a) Region recognizing 
means for discriminatingly recognizing dump objective 

20 regions of the storage medium for dumped regions un- 
dergone a dump operation and not-dumped regions not 
undergone a dump operation and discriminatingly rec- 
ognizing the not-dumped regions for data updated re- 
gions undergone a data update operation and data not- 

25 updated regions not undergone a data update opera- 
tion, (b) Data update means for updating, when a data 
update request is received for data in other than the data 
not-updated regions (i.e., dumped data or updated and 
not-dumped data) during a period from a dump start 

30 point to a dump end point, the pertinent data, saving, 
when a data update request is received for data in the 
data not-updated regions, the pertinent data Into a buffer 
and updating thereafter the data in the data not-updated 
regions, and changing an attribute of a storage region 

3S of the data from a data not-updated region to a data up- 
dated region, (c) Data transfer means for transferring 
data from the data not-updated region of the storage 
medium for which an update request is not done or data 
from the data updated regions to a dump destination 

40 storage device in a predetermined sequence and 
changing an attribute of a storage region of the trans- 
ferred data from a data not-damped region to a dumped 
region, (d) Saved data transfer means for transferring 
the data saved in the buffer to the dump destination stor- 
es age device at a predetermined opportunity, changing an 
attribute of the storage region of the data from a not- 
dumped region to a dumped region, and substantially 
erasing the data from the buffer. 
[0009] According to a second aspect of the present 

50 invention, a storage device having a function to dump 
data from a storage medium onto another storage de- 
vice includes the following means, (a) Region recogniz- 
ing means for discriminatingly recognizing dump objec- 
tive regions of the storage medium for dumped regions 

55 undergone a dump operation and not-dumped regions 
not undergone a dump operation, (b) Data transfer 
means for transferring data from the not-dumped region 
of the storage medium to a dump destination storage 
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device in a predetermined sequence, changing when a 
data update request is not done an attribute of a storage 
region of the transferred data f ronn a not-dumped region 
to a dumped region, transferring, when a data update 
request is received for data in the data not-dumped re- 
gions during a period from a dump start point to a dump 
end point, the pertinent data with a higher priority to the 
dump destination storage device, and changing an at- 
tribute of a storage region of the data from a not-dumped 
region to a dumped region, (c) Data update means for 
updating, when a data update request is received for 
data in other than the not-damped regions during a pe- 
riod from the dump start point to the dump end point, the 
pertinent data and updating, when a data update re- 
quest is received for data in the not-damped regions, 
the data in the not-dumped regions after the high priority 
transfer thereof by the means (b) above. 
[001 0] In the storage device according to the first as- 
pect, a data not-update region not undergone a data up- 
date is recognized by the region recognizing means In 
the not-dumped regions not undergone a dump proc- 
ess. When an update request Is issued for data tn the 
data not-updated regions, the before image is saved 
and the data is updated thereafter by the data update 
means. Data on the storage medium as the dump 
source (In which data to be dumped is stored) is trans- 
ferred to the dump destination storage device by the da- 
ta transfer means. The data saved in the buffer is trans- 
ferred to the storage device as the dump destination (In 
which dumped data is stored) by the saved data transfer 
means. 

[0011] Consequently, the dump process can be exe- 
cuted without any intervention of the CPU; moreover, 
even when a data update is carried out during the dump 
start point to the dump end point, the dump objective 
data at the dump start point can be completely dumped. 
[001 2] In this connection, the opportunity at which the 
before image saved in the buffer is transferred to the 
dump destination storage device need only be best de- 
cided in consideration of the buffer capacity, reliability 
required for the dump process, and response time re- 
quirements of the update process to be executed in con- 
currence with the dump process. 
[0013] In addition, when the buffer Is duplicated, even 
when either one of the buffer devices falls, the data loss 
can be avoided. Moreover, when the buffer is nonvola- 
tile, the data loss can be avoided in case of power fail- 
ure, which hence improves reliability of the dump proc- 
ess. 

[0014] In the storage device according to the second 
aspect, the not-dumped regions not undergone the 
dump process are recognized by the region recognizing 
means. Data in the not-dumped regions is transferred 
by the data transfer means to the dump destination stor- 
age device in a predetermined sequence. When a data 
update request is received for data in the not-dumped 
regions during the dump start point to the dump end 
point, the pertinent data is transferred with a higher pri- 



ority to the dump destination storage device such that 
the data is then updated by the data update means. 
[0015] Consequently, the dump process can be exe- 
cuted without any intervention of the CPU; moreover, 
s even when a data update is carried out during the dump 
start point to the dump end point, the dump objective 
data at the dump start point can be completely dumped. 
In addition, the buffer can be dispensed with although 
the response time is slightly elongated. 
10 [0016] Incidentally, when the storage area In the 
dump destination storage device to which the dump ob- 
jective data undergone a data updated is to be trans- 
ferred is commonly used for the storage area to which 
the pertinent data In the data not-updated regions Is to 
IS be transferred when the update request is not done for 
the data, a storage device to which random access is 
possible can be used as the dump destination storage 
device. 

[0017] On the other hand, when the storage area in 
the dump destination storage device to which the dump 
objective data is to be transferred is arranged to be next 
to the storage area to which another data is transferred 
immediately before transfer of the pertinent data, a stor- 
age device to which sequential access is possible can 
be used as the dump destination storage device. In this 
situation, when there Is added to dump objective data 
an identifier Including a logical block address (LBA) In- 
dicating a storage area on the data source storage me- 
dium in which the data Is originally stored so as to trans- 
fer the data to the dump destination storage device, it is 
possible to restore also the position of the data. Further- 
more, when the identifier includes time information, 
even if a before image and an after image are dupllcat- 
edly dumped, the before and after Images can be dis- 
criminated from each other. 

[001 8] In the storage device as the dump destination, 
when the storage medium to store before-update or not- 
updated data required to be saved due to a data update 
request is different from the storage medium to store the 
other data related to the ordinary dump process, the da- 
ta storage operation due to the ordinary dump process 
Is not interrupted by the storage operation of the not- 
updated data, which leads to a high-speed dump proc- 
ess. Moreover, when the storage medium is suitable for 
the sequential access, an identifier containing a logical 
block address (LBA) is required to be added to the not- 
updated data to be stored on the medium. On the other 
hand, even when the data of the ordinary dump process 
is sequentially stored in the order of storage areas on 
the medium without such identifiers, it is possible to re- 
store the data because two kinds of data Items are 
stored on the different storage media as described 
above. 



[001 9] These and other objects and advantages of the 
present invention will become apparent by reference to 
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the following description and accompanying drawings 
wlierein: 

Fig. 1 is a configuration diagram showing a compu- 
ter system including a storage device as a first em- s 
bodiment of the present invention; 
Fig. 2 is a configuration diagram showing a before 
image table of the first embodiment of the present 
invention; 

Fig. 3 is a flowchart showing the procedure of the io 
dump process of the first embodiment of the present 
invention; 

Fig. 4 Is a flowchart showing the procedure of the 
COPY command process of the first embodiment of 
the present invention; is 
Fig. 5 is a flowchart showing the procedure of the 
WRITE command process of the first embodiment 
of the present invention; 

Fig. 6 is a flowchart showing the procedure of the 
flush process of the first embodiment of the present 20 
invention; 

Fig. 7 is a data flow diagram for explaining a concept 
of the dump process of the first embodiment of the 
present invention; 

Fig. 8 is a configuration diagram showing a compu- 2S 
ter system including a storage device as a second 
embodiment of the present invention; 
Fig. g is a flowchart showing the procedure of the 
dump process of the second embodiment of the 
present invention; 30 
Fig. 1 0 Is a flowchart showing the procedure of the 
COPY command process of the second embodi- 
ment of the present invention; 
Fig. 11 is a flowchart showing the procedure of the 
WRITE command process of the second embodi- 3S 
ment of the present invention; 
Fig. 12 is a data flow diagram for explaining a con- 
cept of the dump process of the second embodi- 
ment of the present invention; 

Fig. 1 3 is a configuration diagram showing the pri- 40 
mary portion of a computer system including a stor- 
age device as a third embodiment of the present 
invention; 

Fig. 14 is a data configuration diagram of an Iba 
added data block; 45 
Fig. 15 is a data flow diagram for explaining a con- 
cept of the dump process of a third embodiment of 
the present invention; and 

Fig. 16 is a flowchart showing the procedure of the 
RESTORE command process. so 
Fig. 17 is a diagram showing the primary section of 
a computer system including the fourth embodiment 
of the storage device according to the present in- 
vention; 

Fig. IB Is a flowchart showing the procedure of a ss 
dump process of the fourth embodiment; 
Fig. 19 is a flowchart showing the procedure of a 
COPY command process of the fourth embodiment; 



Fig. 20 is a flowchart showing the procedure of a 
WRITE command process of the fourth embodi- 
ment; 

Fig. 21 is a flowchart showing the procedure of a 
RESTORE command process of the fourth embod- 
iment; 

Fig. 22 Is a diagram showing the primary section of 
a computer system including a storage device ac- 
cording to the present invention; 
Fig. 23 is a diagram showing the primary section of 
a computer system including another storage de- 
vice according to the present invention; 
Fig. 24 is a diagram showing the primary section of 
a computer system including still another storage 
device according to the present invention; and 
Fig. 25 is a diagram showing the primary section of 
a computer system including further another stor- 
age device according to the present invention. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

[0020] Next, description will be given in detail of em- 
bodiments according to the present invention by refer- 
ence to the accompanying drawings. The present inven- 
tion, however, is not restricted by the embodiments, and 
can be modified in various manner 

First embodiment 

[0021] Fig. 1 is a configuration diagram showing a 
computer system including a storage device of a first 
embodiment according to the present invention. 
[0022] A CPU 10 and a CPU 1 1 are connected via an 
SCSI bus 20 to a disk device 30 with dump function 
which is a storage device as the first embodiment of the 
present invention and a conventional disk device 31 
without dump function. Each of the disk devices 30 and 
31 is accessed In the unit of a block length of 512 bytes 
and has a storage capacity of 100 megabytes (MB). 
[0023] In this connection, according to this embodi- 
ment, it is assumed that data is dumped in the unit of a 
data block from the disk device with dump function 30 
ontothe disk device without dump function 31 . However, 
the present invention is not restricted by this embodi- 
ment. The dump process may be conducted, for exam- 
ple, In the unit of several blocks. 
[0024] The disk device with dump function 30 Includes 
an SCSI interface controller 40, a microprocessor 50, a 
control memory 60, and buffers 70 and 71 in the dupli- 
cated configuration, an uninterruptible power supply 80, 
a device interface controller 90, and a magnetic disk 
100. In addition, the disk device 30 has a function In 
which even when "COPY command" defined by SCSI is 
in process, when a new command is requested, the 
command is appropriately processed without causing 
an error termination due to a device busy status 
[0025] The SCSI interface controller 40 communi- 
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cates various kinds of signals between the disk device 
with dump function 30 and the SCSI bus 20. 
[0026] The microprocessor 50 controls operations of 
the respective sections. 

[0027] The control memory 60 is a semiconductor 
memory for storing therein programs and control data 
of the microprocessor 50 and includes a before image 
table 700 and a copy pointer 820. The before image ta- 
ble 700 will be described later by reference to Fig. 2. 
The copy pointer 820 is a pointer to indicates a logical 
block address (LBA) of a first block of a not-dumped re- 
gion not undergone the dump process. 
[0028] The buffers 70 and 71 are semiconductor 
memories for temporarily storing therein data and In- 
clude before image regions 110 and 111 each having a 
capacity of 5120 bytes. In each of the regions 110 and 
111, there can be stored up to ten before image blocks 
in the duplicated manner. 

[0029] The uninterruptible power supply 80 continu- 
ously supplies power, even in case of power failure of a 
main power source (not shown) of the disk device 30, 
to the control memory 60 and the buffers 70 and 71 so 
that the semiconductor memories function as nonvola- 
tile memories. 

[0030] The device interface controller 90 communi- 
cates read data from and write data to the magnetic disk 
100. 

[0031] Fig. 2 is a diagram showing the configuration 
of the before image table 700. 

[0032] The table 700 includes an entry for each group 
of a plurality of before image blocks kept in the before 
image regions 110 and 111 (Fig. 1). Each entry includes 
an entry state field 700a, an LBA field 700b, and before 
image address fields 700c and 700d. 
[0033] In the entry state field 700a, there is stored ei- 
ther one of the states "not-used", "not-dumped", and 
"dumped". "Not-used" indicates that the pertinent entry 
is not used. "Not-dumped" denotes that before image 
blocks not dumped yet are kept In the before image re- 
gions 1 1 0 and 111. "Dumped" designates that before im- 
age blocks already dumped are kept in the before image 
regions 110 and 111. 

[0034] Stored in the LBA field 700b is LBA indicating 
a storage area of the before image on the magnetic disk 
100. 

[0035] In the before image address field 700c, there 
is stored an address of the before image block in the 
before image region 110. 

[0036] Stored in the before image address field 700d 
is an address of the before image block in the before 
image region 111. 

[0037] In consequence, whether the dump objective 
data block is before or after update can be identified de- 
pending on whether or not information including LAB of 
the pertinent data block Is stored in the table 700. 
[0038] Fig. 3 is a flowchart for explaining the proce- 
dure of the dump process. 

[0039] In step 210, the CPU 10 issues "RESERVE 



command" defined by the SCSI standards to exclusively 
use the disk device without dump function 31 as the 
dump destination, thereby inhibiting the other CPU 11 
from accessing the disk device 31 . However, the control 
5 of exclusive use is not effected for the disk device with 
dump function 30 as the dump source. 
[0040] In step 220, the CPU 10 issues a COPY com- 
mand to the disk device with dump function 30. In this 
command, there is specified that the dump operation is 
10 to be achieved from a block device to a block device; 
moreover, there are specified SCSI id, a logic unit 
number (LU), and a copy start LBA for each of the disk 
devices 30 and 31 , and the number of data blocks to be 
dumped. For example, the numeric values thereof are 
IS as follows. The copy start LBA is set to "0" for each of 
the disk devices 30 and 31 and the number of dump 
blocks is specified as 100 MB/512 bytes = 204,800. 
[0041] In step 230, the disk device with dump function 
30 receives the COPY command from the CPU 10 and 
then issues 'DISCONNECT command" defined by the 
SCSI standards to the CPU 10 to releases the connec- 
tion to the SCSI bus 20 for the following reasons. Since 
the dump process takes a long period of time, If the con- 
nection is kept retained, the CPU 10 and the SCSI bus 
20 will be kept occupied during the dump process. 
[0042] In step 235, the disk device with dump function 
30 executes the COPY command process as shown in 
Fig. 4. 

[0043] Fig. 4 is a flowchart showing the COPY com- 
mand process 235. 

[0044] In step 320, the copy start LBA specified by the 
COPY command is set to the copy pointer 820 of the 
control memory 60 (Fig. 1 ). Moreover, the entry field 
700a of each entry of the before image table 700 (Fig. 
2) is set to "not-used". 

[0045] in step 330, a check is made through all entries 
of the before image table 700 to retrieve an entry of 
which the entry state field 700a is set to "dumped" or an 

entry of which the entry state field 700a is set to "not- 
dumped" and of which the LBA field 700b contains LBA 
indicated by the copy pointer 820. When such an entry 
is not done, control is passed to step 340; otherwise, 
processing proceeds to step 345. In this connection, 
when a data structure of a hash table, a bit map. or an 
index table is employed for the before image table 700, 
the above retrieval can be conducted at a higher speed. 
[0046] In step 340, a data block corresponding to LBA 
indicated by the copy pointer 820 is read from the mag- 
netic disk 1 00 to be transferred to the disk device without 
dump function 31 by "WRITE command" defined by the 
SCSI standards. In the WRITE command, there are 
specified the LU number of the disk device 31 , LBA of 
a data block to be transferred, and the transfer length = 
"1 block". Control is then passed to step 380. 
[0047] In step 345, a check is made for the entry state 
field 700a of the entry detected in step 330. If the field 
700a contains "not -dumped", control is transferred to 
step 350. If "dumped' is contained, control is passed to 
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step 370. 

[0048] In step 350, the system reads a before image 
block from the before Image region 110 of the buffer 70 
(or a before image block from the before image region 
111 of the buffer 71) indicated by the entry of "not- 
dumped" to transfer the data to the disk device without 
dump function 31 by a WRITE command. The WRITE 
command contains specifications of an LU number of 
the disk device 31 , LBA of the dump destination, and 
the transfer length = "1 block". When the dump destina- 
tion is a recording medium like the the disk device 31 
suitable for random access the case of the disk device 
31 , LBA of the dump destination is set to match LBA of 
an area of the magnetic disk on whrch the before image 
block is written. As a result, the write area (position) of 
the before image block in the dump destination matches 
that of the before image block in the dump source. 
[0049] In step 360, the before Image block Is erased 
from both of the before Image regions 110 and 111. 
[0050] In step 370, the entry state field 700a of the 
entry detected as "dumped" In step 330 or that of the 
entry indicating the before image block erased in step 
360 is changed to "not-used". 

[0051] In step 380, the copy pointer 820 of the control 
memory 60 is set to indicate LBA of the next data block. 
[0052] In step 390, the copy pointer 820 is compared 
with the copy end LBA (= copy start LBA + number of 
blocks to be dumped). If the result is other than Copy 
pointer 820 ^ Copy end LBA, control is returned to step 
330. If Copy pointer 820 ^ Copy end LBA, the COPY 
command process is terminated. 
[0053] As shown in Fig. 3, steps 240 and 250 are ex- 
ecuted In concurrence with the COPY command proc- 
ess. 

[0054] In step 240. for example, the CPU 1 1 Issues a 
WRITE command to the disk device with dump function 
30 to update a data block on the magnetic disk 100. In 
the WRITE command, there are specified the LU 
number of the disk device 30, LBA of write data, and the 
number of write blocks. 

[0055] In step 250, the disk device 30 executes the 

WRITE command process shown in Fig. 5. 

[0056] Fig. 5 Is a flowchart of the WRITE command 

process. 

[0057] In step 510, the WRITE command from the 
CPU 11 is received by the disk device 30. 
[0058] In step 51 5. if a COPY command is not in proc- 
ess, control is passed to step 516. If a COPY command 
is In process, control is transferred to step 520. 
[0059] In step 516, the write data specified by the 
WRITE command Is written via the device Interface con- 
troller 90 on the magnetic disk 100. This Is the same as 
the conventional write method. 

[0060] In step 518, a status byte and a command com- 
plete message are sent to the CPU 11 to report termi- 
nation of the WRITE command, thereby terminating the 
WRITE command process. 

[0061] In step 520, if there exists a relationship "LBA 



indicated by copy pointer 820 ^ LBA of write objective 
data ^ Copy end LBA (indicating that the write data is 
in the not-dumped region)", control is passed to step 
525. Otherwise (indicating that the write data Is not in 
s the not-dumped region), control Is transferred to step 
541. 

[0062] In step 525, a check is made through all entries 
of the before Image table 700 to retrieve an entry of 
which the entry state field 700a is "dumped" or an entry 

10 of which the entry state field 700a is "not-dumped" and 
of which the LBA field 700b containing LBA Including 
LBA of the write data. If such an entry is not done (the 
write data Is in the data not-updated region), control is 
passed to step 530. If the entry is found (the write data 

15 is not in the data not-updated region), control is passed 
to step 541 . 

[0063] In step 530, a before image block containing 
the write data is read to be moved to the before image 
regions 110 and 111 respectively of the buffers 70 and 

20 71. 

[0064] In step 540, an entry corresponding to the be- 
fore image block is additionally registered to the before 
image table 700. Specifically, the new entry Is deter- 
mined such that "not-dumped" Is stored in the entry state 

25 field 700a thereof, LBA of the before image block Is 
stored In the LBA field 700b thereof, and addresses of 
the before image blocks respectively of the before im- 
age regions 110 and 111 are stored respectively In the 
before image address fields 700c and 700d. 

30 [0065] In step 541, the write data is written on the 
magnetic disk 100. 

[0066] In step 543, a check is made to decide whether 
or not all write data items specified by the WRITE com- 
mand have been written on the magnetic disk 100. If this 
3S is the case, control is transferred to step 560; otherwise, 
control is returned to step 520. 

[0067] In step 560, a status byte and a command com- 
plete message are sent to the CPU 11 to report termi- 
nation of the WRITE command process. 

40 [0068] In step 570, a check Is made to determine 
whether or not the before Image regions 110 and 111 
are full of data due to the before image block. If the re- 
gions 110 and 111 are full of data, control is passed to 
step 580; otherwise, the WRITE command process is 

4S terminated. Specifically, each entry of the before image 
table 700 is checked such that when the number of en- 
tries of which the entry state field 700a is set to "not- 
dumped" is equal to "10" (the maximum number of 
blocks to be contained in the before image region 110), 

50 the region Is judged to be "full of data". If the number Is 
less than ten, the region is not judged to be "full of data". 
[0069] In step 580, the disk device with dump function 
30 accomplishes a flush process to transfer the before 
image block from the buffer 70 (or the buffer 71) onto 

5S the disk device without dump function 31 so as to make 
the buffers 70 and 71 empty. The flush process is carried 
out after the command complete message Is sent to the 
CPU 11 (in step 560) for the following reasons. Since 
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the flush process takes a long period of time, if the flush 
process is first executed, the CPU 11 is occupied by the 
flush process until the termination thereof. 
[0070] Fig. 6 shows a flowchart of the flush process. 
[0071] In step 600, the first entry of the before image 
table 700 Is specified as an entry to be processed. 
[0072] In step 605, when the entry state field 700a of 
the entry contains "not-dumped", control is passed to 
step 610. When the field 700a contains "not-used" or 
"dumped", control is transferred to step 640. 
[0073] In step 610, an access is made to the before 
image region 110 of the buffer 70 (the before image re- 
gion 1 1 1 of the buffer 71 ) to read therefrom a before im- 
age block indicated by the before image address field 
700c of the process objective entry. Like in step 350, the 
data is transferred to the disk device without dump func- 
tion 31 by a WRITE command. 

[0074] In step 620, the transferred before image is 
erased from both of the before image regions of the buff- 
ers 70 and 71 , respectively. 

[0075] In step 630, "dumped" is set to the entry state 
field 700a of an entry of the before image table 700 cor- 
responding to the before image. 

[0076] In step 640, when the process objective entry 
Is the last entry of the before image table 700, the flush 
process is terminated; otherwise, control is passed to 
step 650. 

[0077] In step 650. the process objective entry is set 
to the next entry and then control is passed to step 605. 
[0078] As shown in Fig. 3, in step 260, the disk device 
with dump function 30 Issues "RESELECT" defined by 
the SCSI standards to the CPU 10 to establish connec- 
tion to the SCSI bus 20 again. 

[0079] In step 270, the disk device with dump function 
30 sends a status byte and a command complete mes- 
sage to the CPU 10 to report termination of the COPY 
command process. 

[0080] In step 280, the CPU 1 0 receives the termina- 
tion indication of the COPY command process and then 
issues "RELEASE command" to the disk device without 
dump function 31 to end the exclusive use. 
[0081] Fig. 7 is a conceptual diagram schematically 
showing the above operations. 

[0082] The disk device with dump function 30 trans- 
fers, while sequentially changing the value of the copy 
pointer in the block-by-block manner from the dump 
start LBA of the dump objective area of the dump source 
magnetic disk 100 to the dump end LBA thereof, the 
pointed data block to an area of the same LBA on the 
dump destination magnetic disk 800. 
[0083] In consequence, using LBA indicated by the 
copy pointer 820 as a point of demarcation, the dumped 
region is discriminated from the not-dumped region. 
[0084] When a WRITE command is received during a 
period of time from the dump start point to the dump end 
point (during the COPY command process), the before 
image 850 corresponding to the write data is saved in 
an area 851 of the before image region 110 (and the 



before image region 111). 

[0085] At earlier one of an opportunity when the copy 
pointer 820 is updated to LBA corresponding to a region 
PI in which the before image 850 is contained and an 
5 opportunity when th e before image region 1 1 0 becomes 
full of data, the before image 850 saved in the area 851 
in the before image region 1 1 0 (or 11 1 ) is transferred to 
an area 852 on the dump destination magnetic disk 800. 
[0086] According to the disk device with dump func- 
10 tion 30 in the first embodiment, the dump process can 
be carried out without any intervention of the CPU. 
Moreover, even when a data update is conducted during 
a period of time from the dump start point to the dump 
end point, the dump objective data at the dump start 
75 point can be completely dumped. 

[0087] Furthermore, since the buffers 70 an 71 are 
configured in a duplicated structure, even when either 
one of the buffers fails, it is possible to avoid data loss. 
In addition, since the uninterruptible power supply 80 
makes the buffers 70 and 71 nonvolatile, the data loss 
can be avoided in case of power failure, thereby improv- 
ing reliability of the dump process. 
[0088] The first embodiment may be modified as fol- 
lows. 

Q)ln the first embodiment, the opportunity at which 
the data saved in the buffer is transferred to the 
dump destination storage device is earlier one of 
when the pertinent data is to be transferred to the 
dump destination storage device because the buffer 
becomes full of data and when the pertinent data is 
to be transferred to the dump destination storage 
device in case an update request is not done for the 
pertinent data. However, there may be simply em- 
ployed an opportunity when the quantity of used 
buffer areas exceeds a predetermined value (for ex- 
ample, 80% of the buffer capacity). In this case, 
even when LBA indicated by the copy pointer 820 
exists in the before image table 700 (step 330) in 
the COPY command process (Fig. 4). control is ad- 
vanced to step 380 without conducting the data 
write operation in the dump destination such that 
the flush process (Fig. 6) need only be accom- 
plished only at an opportunity when the quantity of 
used buffer areas exceeds a predetermined value. 
©In the first embodiment, each of the before image 
regions 1 1 0 and 1 1 1 has a storage capacity of ten 
data blocks. However, when each buffer has a suf- 
ficiently large storage capacity, the opportunity at 
which the data saved in the buffer is transferred to 
the dump destination storage device may be simply 
set such that the opportunity to transfer the perti- 
nent data to the dump destination storage device 
appears at a predetermined interval of time (for ex- 
ample, an interval of 30 seconds), the opportunity 
to transfer the pertinent data to the dump destina- 
tion storage device may take place when an update 
request for the data is not done, or the opportunity 
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to transfer the pertinent data to the dump destina- 
tion storage device may be set to any point of time 
during a period of time from Immediately after when 
the data is saved In the buffer to immediately before 
termination of an update request for the data. 
®ln the first embodiment, each of the before image 
regions 110 and 111 has a fixed storage capacity. 
However, the storage capacity may be increased 
according to the storage quantity of before image 
data. In this case, the opportunity at which the data 
saved in the buffer Is transferred to the dump des- 
tination storage device can be selected in the same 
way as for the case ©above. 
®ln the first embodiment, the flush process is car- 
ried out during the WRITE command process (Fig. 
5). However, the flush process may be independ- 
ently executed asynchronously with respect to the 
WRITE and COPY command processes. 
®ln the first embodiment, the disk device 31 is 
adopted as the dump destination storage device. 
However, there may be used storage media other 
than the disk device 31 . 

©In the first embodiment, the SCSI interface 40 is 
used. In place thereof or in addition thereto, an in- 
terface other than the SCSI interface may be used. 
®\n the first embodiment, the disk device of the 
dump source is separated from that of the dump 
destination; however, the dump destination storage 
medium may be disposed in a disk device with 
dump function 30 (Fig. 1). For example, in addition 
to the magnetic disk 1 00, the dump destination stor- 
age device may be connected to the device inter- 
face section 90. 

Second embodiment 

[0089] Fig. 8 is a configuration diagram showing the 
primary portion of a computer system including a stor- 
age device as a second embodiment according to the 
present invention. 

[0090] A disk device with dump function 30' as the 
second embodiment of the storage device of the present 
invention is basically configured by removing the buffers 
70 and 71 from the disk device with dump function 30 
as the first embodiment and disposing a control memory 
60' in place of the control memory 60 of the first embod- 
iment, the control memory 60' being slightly different 
from the control memory 60. 

[0091] The control memory 60' Is a semiconductor 
memory for storing therein programs and control data 
of the microprocessor 50 and includes a dumped image 
table 700' and a copy pointer 820. The dumped image 
table 700' is a table for keeping therein LBA of a data 
block which is dumped with a higher priority than an or- 
dinary dump sequence. The copy pointer 820 is a point- 
er to indicate LBA of the first block of a not-dumped re- 
gion not undergone the dump process. 
[0092] Fig. 9 to 11 are flowcharts showing the dump 



process, COPY command process, and WRITE com- 
mand process of the disk device with dump function 30'. 
Moreover, Fig. 1 2 Is a conceptual diagram schematically 
showing operation of the disk device 30*. 
5 [0093] As can be seen from Figs. 9 to 1 2. in the disk 
device with dump function 30*, when a data update re- 
quest is received for data in the not-dumped region, the 
data Is transferred with a higher priority to the disk de- 
vice without dump function 31 as the dump destination 

10 to thereafter update the data. That Is, when a WRITE 
command for data In the not-dumped region is received 
from the CPU 11 during the dump process, a before im- 
age thereof is read with a higher priority from the mag- 
netic disk 100 to be transferred to the disk device 31 . 

IS The write objective data is then written on the magnetic 
disk 100 and notifies completion of the WRITE com- 
mand to the CPU 11. In addition, as shown in step 540' 
of Fig. 1 1 , LBA of the data block of the data dumped with 
a higher priority is registered to the dumped image table 

20 700' to skip the dump process in the ordinary sequence. 
[0094] According to the disk device with dump func- 
tion 30' of the second embodiment, although the re- 
sponse time of the WRITE command is elongated, the 
buffers 70 and 71 become unnecessary and the config- 

25 u ration is simplified. Furthermore, after the WRITE com- 
mand is finished, the before Innage data and the after 
Image data are stored In the disk device, which avoids 
the data loss, for example, due to power failure. In con- 
sequence, there can be obtained a highly reliable sys- 

30 tem at a low cost. 

Third embodiment 

[0095] Fig. 1 3 is a configuration diagram showing the 
35 main portion of a computer system including a storage 
device as a third embodiment according to the present 

invention. 

[0096] A CPU 10 and a CPU 11 are connected via an 
SCSI bus 20 to a storage device with dump function 30" 

40 as a third embodiment according to the present inven- 
tion and a magnetic tape device 900. The device 900 
supports access to each data block. 
[0097] Although the disk device with dump function 
30" and the disk device with dump function 30 of the first 

45 embodiment have substantially the same construction, 
the difference therebetween resides in that there are 
supported "extended COPY command" to add LBA of a 
dump destination to a data block to be dumped and "RE- 
STORE command" to restore the data block of the dump 

so destination in the dump source. 

[0098] Next, the procedure of the dump process will 
be described. 

[0099] First, the CPU 10 issues an extended COPY 
command to the disk device with dump function 30" to 
55 dump data blocks from a magnetic disk (included in the 
disk controller 30 of Fig. 1 3) as the dump source onto 
the magnetic tape device 900 as the dump destination. 
[0100] The disk device 30" executes a dump process 



15 



EP 0 656 588 B1 



16 



similar to that of Fig. 3. That is, the similar processing 
is executed by replacing "disk device without dump func- 
tion 31 " of Fig. 3 with "magnetic tape device 900", "disk 
device with dump function 30" with "disk device with 
dump function SO". 'COPY command" with "extended 
COPY command", and "COPY command process" with 
"extended COPY command process") 
[0101] The extended COPY command process is 
similar to that of Fig. 4 (in steps 340 and 350 of Fig. 4, 
an Iba added data block in which LBA of the dump 
source is added to the data block Is written In the dump 
destination). 

[01 02] Fig. 1 4 shows an example of the Iba added da- 
ta block. 

[01 03] The Iba added data block 1110 (having a length 
of, for example, 516 bytes) is constituted with LBA 1102 
of the dump source and a data block 1 1 03 (having a data 
length of, for example, 512 bytes). 
[01 04] The WRITE command process for the WRITE 
command received during the extended COPY com- 
mand process Is similar to that of Fig. 5 (replace "COPY 
command process' of Fig. 5 with "extended COPY com- 
mand process"). 

[0105] The flush process is similar to that of Fig. 6 (in 
step 610 of Fig. 6, the Iba added data block is written in 
a storage area next to a storage area to which another 
data block is transferred Immediately before transfer of 
the data block). 

[0106] Fig. 15 Is a conceptual diagram schematically 
showing operation of the disk device with dump function 
30". 

[0107] While sequentially moving the copy pointer 
820 of the control memory 60 in a block-by-lock manner 
from the first LBA of the dump source magnetic disk 100, 
the Iba added data block in which LBA is added to the 
pointed data block Is sequentially written on the mag- 
netic tape 900a as the dump destination. In the diagram, 
hatched portions Indicate dumped regions. 
[0108] When a WRITE command is received during a 
period of time from the dump start point to the dump end 
point (i.e., during the extended COPY command proc- 
ess), the before image block 1010 is saved in an area 
101 of the before image region 110. The address of the 
area 1011 is stored in the before image table 700. For 
the buffer 71 , the same operation Is conducted in a du- 
plicated fashion. 

[01 09] At earlier one of an opportunity when the copy 
pointer 820 is updated to LBA corresponding to the area 
Pa in which the before Image block 1010 is written and 
an opportunity when the before image region 110 be- 
comes full of data, the Iba added data block in which 
LBA is added to the saved before Image block 1010 is 
written In the area 1 01 2 of the magnetic tape 900a. The 
area 1012 Immediately follows the previous write area, 
and LBA corresponding to the area 1012 is not related 
to LBA of the before image block 1010. Consequently, 
the LBA must be added to each data block. 
[0110] Fig. 16 is a flowchart showing the RESTORE 



command process by the disk device with dump function 
30". The RESTORE command is executed according to 
indication from the user. 

[0111] In step 1200, when a RESTORE command is 
5 received from the CPU 10. "DISCONNECT" Is immedi- 
ately Issued to the CPU 1 0 to release the connection to 

the SCSI bus 20. 

[0112] In step 1210, "LOCATE command" is issued to 
the magnetic tape device 900 to locate the first write po- 

10 sition of the magnetic tape 900a. 

[0113] In step 1220, a READ command is issued to 
the magnetic tape device 900 to move an Iba added data 
block to the buffer 70 (or the buffer 71 ). 
[0114] In step 1230, a WRITE comnnand is issued to 

75 the magnetic disk 1 00 to write only the data block of the 
Iba added data block 1100 in the LBA area. Thanks to 
this provision, even when the data blocks written on the 
magnetic tape 900a are not arranged in the write se- 
quence thereon, the data block can be restored in an 

20 area (position) corresponding to the original LBA on the 
magnetic disk 100. 

[011 S] In step 1 240, a check is made to decide wheth- 
er or not all (ba added data blocks written on the mag- 
netic tape 900a have been read therefrom. The last 

25 block is decided by LBA to which a particular value is 
beforehand set. If this is the case, control is passed to 
step 1250; otherwise, control is returned to step 1220. 
[0116] In step 1250, "RESELECT" is issued to the 
CPU 1 0 to send a status and a command complete mes- 

30 sage, thereby terminating the RESTORE command. 
[0117] According to the disk device with dump func- 
tion 30" as the third embodiment, an Iba added data 
block in which LBA of the dump source is added to a 
data block is dumped onto the magnetictape 900a. Con- 

35 sequently, even when LBA of the dump source is not 
related to the write area of the magnetic tape 900a, the 
data block specified as the dump object at the dump 
start point can be completely dumped without losing In- 
formation of the original area (position) of the data block. 

40 Moreover, using the Iba added data block of the dump 
destination, it is possible to restore the data block in an 
area corresponding to the original LBA. Consequently, 
the data block as the dump object at the dump start point 
can be completely dumped. 

45 [0118] The third embodiment can be modified as fol- 
lows. 

Q) When there are added to each Iba added data 
block such timestamps as "update time" and "dump 

50 time" of the data block, the data block at the dump 
start point can be identified among a plurality of Iba 
added data blocks. Consequently, even in the re- 
gions which have been recognized as dumped re- 
gions in the flush process, the dump process can 

55 be conducted again in the same LBA sequence. 

©When there are added to each Iba added data 
block such timestamps as "update time" and "dump 
time" of the data block, the data block at the dump 
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start point can be identified among a plurality of Iba 
added data blocks. In consequence, at a point of 
tinae to dump the data in the updated regions, the 
after image block may be transferred from a mag- 
netic disk to the dump destination without paying s 
attention to the before image block saved on the 
buffer. Thereafter, at an appropriate opportunity (for 
example, in a flush process), the before Image block 
saved in the buffer can be transferred therefrom to 
the dump destination. io 

According to variations0and®above, the ex- 
tended COPY command process and the flush 
process can be executed in a completely independ- 
ent manner (without using a data structure including 
a buffer shared between the two processes). is 
©Moreover, the third embodiment can be modified 
in the same manner as for the first embodiment. 

[01 1 9] According to the storage device of the present 
invention, the dump process can be achieved without 20 
any intervention of the CPU. Moreover, even when the 
dump process is conducted during a period of time from 
the dump start point to the dump end time, the dump 
objective data at the dump start point can be completely 
dumped. In consequence, usability of the storage de- 2s 
vice can be improved. 

Fourth Embodiment 

[0120] Fig. 1 7 shows the primary section of the com- 30 
puter system including a fourth embodiment of the stor- 
age device according to the present invention. 
[0121] In the fourth embodiment, a disk with dump 
function 30"' is configured basically in the same fashion 
as for the disk with dump function 30' of the second em- 3S 
bodiment. The disk device 30'" however includes a con- 
trol memory 60" slightly different from the control mem- 
ory 60* of the disk device 30'. 

[0122] The control memory 60" is a semiconductor 
memory to store programs and control data of the mi- 40 
croprocessor 50 and includes a copy pointer 820. Unlike 
the control memory 60' of the disk device with dump 
function 30' of the second embodiment, the control 
memory 60" is not provided with the dumped data table 
700'. 4S 
[0123] A tape device 2000 includes an SCSI interface 
controller 40, a microprocessor 50, a control memory 
2030, a device interface controller 90, and magnetic 
tapes 2010 and 2020. The control memory 2030 is a 
semiconductor memory to store programs and control so 
data of the microprocessor 50. 

[0124] Figs. 18 to 20 are flowcharts respectively 
showing the dump process of the disk device with dump 
function 30*" and operations of the COPY and WRITE 
command processes. S5 
[01 25] As can be seen from Figs. 1 8 to 20, in the disk 
device 30"', when a data update request is received for 
data in the not-dumped region during a period of time 



from the start of dump process to the end of dump proc- 
ess, the pertinent data is transferred with a higher pri- 
ority onto the magnetic tape as the dump destination 
and thereafter the data is updated. That is, when a 
WRITE command is received from the CPU 11 for data 
in the not-dumped region, the not-updated data is read 
with a higher priority from the magnetic disk 1 00. An LBA 
of the data is then added thereto and the resultant data 
is transferred to the magnetic tape 2020 to be written 
thereon. The write objective data is written on the mag- 
netic disk 100 and then temnination of the WRITE com- 
mand is notified to the CPU 11 . 

[0126] On the other hand, in the COPY command 
process in which operation is sequentially carried out 
according to the copy pointer 820, the data of the mag- 
netic disk 100 is written on the magnetic tape 2010 dis- 
posed in addition to the magnetic tape 2020 of the not- 
updated data. The data does not contain any identifier 
such as an LBA. In the COPY command process 235", 
if the objective data has been updated after the start of 
dump process, the updated data is written on the mag- 
netic tape 2010. Consequently, to restore the contents 
of the magnetic disk 1 00 at the start point of dump proc- 
ess, the not-updated data saved on the magnetic tape 
2020 is required to be reflected in the contents of the 
magnetic tape 2010. This is accomplished by the RE- 
STORE command process shown in Fig. 21 . 
[0127] In step 1200, a RESTORE command is re- 
ceived from the CPU 10 and then "DISCONNECT" is 
issued to the CPU 10 to release the connection to the 
SCSI bus 20. 

[0128] In step 2100, a LOCATE command is issued 
to the tape device 2000 to locate the first position of the 
magnetic tape 201 0. 

[0129] In step 2110. a READ command is issued to 
the tape device 2000 to read a block from the magnetic 
tape 2010. 

[0130] In step 2120, a WRITE command is issued to 
the magnetic disk 100 to write the block thereon. 
[01 31] In step 21 30, a check is made to decide wheth- 
er or not all blocks written on the magnetic tape 201 0 
have been read therefrom. If the block have already 
read therefrom, control is passed to step 2140; other- 
wise, control is returned to step 2110. 
[0132] In step 2140, a LOCATE command is issued 
to the magnetic magnetic tape 2000 to locate the final 
block of the magnetic tape 2020. 
[0133] In step 2150, a READ REVERSE command is 
issued to the tape device 2000 to reversely read an LBA- 
added data block from the magnetic tape 2010. 
[01 34] In step 21 60, the order of bytes obtained by the 
READ REVERSE command is reversed. This is be- 
cause the block is reversely ready by the READ RE- 
VERSE command and the bytes are also arranged in 
the block in the reversed order. 

[0135] In step 2170, a WRITE command is issued to 
the magnetic disk 1 00 to write only the data block of the 
LBA-added data block 1100 In an area of the pertinent 
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LBA. 

[01 36] in step 2 1 80. a check is made to decide wheth- 
er or not all LBA-added data blocks written on the mag- 
netic tape 2020 have been read therefrom. If all blocks 
have been read therefrom, control is passed to step s 
1250; otherwise, control is retumed to step 2150. 
[0137] In step 1250, "RESELECT" is issued to the 
CPU 10 to send a status and a command completion 
message thereto, thereby terminating the RESTORE 
command. io 
[01 38] Description wilt be given of the reason why the 
blocks are reversely read from the magnetic tape 2020 
in step 21 50. In a case where an Identical block is up- 
dated a plurality of times during the dump process, a 
plurality of not-updated data items are also written on is 
the magnetic tape 2020. Since these data items are writ- 
ten thereon in the data generation order, the data item 
having the least block number is the data item first pro- 
duced when the dump process is started. The other data 
items are to be ignored in the RESTORE command 
process. When the blocks are reversely read from the 
magnetic tape 2020 to be reflected in the data items on 
the magnetic disk 100, even if there exist a plurality of 
not-updated data items of an identical block, the not- 
updated data item having the least block number is fi- 25 
nally selected as the valid data item. 
[0139] The disk device with dump function 30"' of the 
fourth embodiment includes a magnetic tape to write 
dump data and another magnetic tape to write not-up- 
dated data. Furthermore, an LBA is added to the not- 30 
updated data item to be stored on the tape such that in 
the RESTORE process. The blocks are read therefrom 
in an order reverse to the block storing order to reflect 
the block data in the data of the magnetic tape on which 
the dump data has been written. Consequently, the data 3S 
blocks to be dumped at the dump start point can be com- 
pletely dumped and restored without using the not-up- 
dated data table, which is employed in the first to third 
embodiments. Moreover, since any additional identifier 
such as LBA is not required for the data blocks to be 40 
written on the magnetic tape for the dump data, the ca- 
pacity of the magnetic tape is efficiently used. In this em- 
bodiment, the storage medium as the dump destination 
is completely sequentially accessed. Consequently, any 
storage medium inappropriate for the random access, 4S 
for example, a magnetic tape can be used for this pur- 
pose. Even a recording medium suitable for the random 
access such as a disk develops a higher performance 
in general in the sequential access operation than in the 
random access operation. Consequently, the period of so 
time necessary for the dump process can be minimized. 
[01 40] In the first to fourth embodiments, the connec- 
tion between the CPU and the disk device and/or the 
tape device is effected by an SCSI bus. The connection 
may also be established by an enterprise systems con- ss 
nection (ESCON) director. 

[0141] Fig. 22 is a diagram showing the configuration 
obtained by replacing the SCSI bus with an ESCON di- 



rector in the computer system of Fig. 1. This system 
achieves operation similar to that of the first embodi- 
ment. 

[0142] Fig. 23 is a diagram showing the structure at- 
tained by replacing the SCSI bus with an ESCON direc- 
tor in the computer system of Fig. 8. The constitution 
operates in the similar manner as for the second em- 
bodiment. 

[0143] Fig. 24 is a diagram showing the configuration 
obtained by replacing the SCSI bus with an ESCON di- 
rector in the computer system of Fig. 13. The system 
conducts operation similar to that of the third embodi- 
ment. 

[0144] Fig. 25 is a diagram showing the constitution 
attained by replacing the SCSI bus with an ESCON di- 
rector in the computer system of Fig. 17. The configu- 
ration operates in the similar manner as for the fourth 
embodiment. 

[0145] While the present invention has been de- 
scribed with reference to the particular illustrative em- 
bodiments, it is not to be restricted by those embodi- 
ments but only by the appended claims. It is to be ap- 
preciated that those skilled in the art can change or mod- 
ify the embodiments without departing from the scope 
of the present invention as defined by the claims. 



Claims 

1 . A storage device (30) having a function to dump da- 
ta from a storage medium (100) onto another stor- 
age device (31 ), comprising: 

region recognizing means (60. 700, 820, Fig. 
4] for discriminatingly recognizing dump objec- 
tive regions (650) of the storage medium as 
dumped regions which have undergone a 
dump operation and not-dumped regions as 
those which have not undergone a dump oper- 
ation and discriminatingly recognizing the not- 
dumped regions as data updated regions which 
have undergone a data update operation and 
data not-updated regions as those which have 
not undergone a data update operation (Fig. 7); 
data update means (Figs. 3 and 4) for updating, 
when a data update request is received for data 
in other than the data not-updated regions dur- 
ing a period from a dump start point to a dump 
end point, the pertinent data, saving, when a 
data update request is received for data in the 
data not-updated regions, the pertinent data in- 
to a buffer (70, 71 ) and updating thereafter the 
data in the data not-updated regions, and 
changing an attribute of a storage region of the 
data from a data not-updated region to a data 
updated region; 

data transfer means (Figs. 4 and 5) for trans- 
ferring data for which an update request is not 



11 



21 



EP 0 656 588 B1 



22 



done from the data not-updated region of the 
storage medium or data from the data updated 
region to a dump destination storage device in 
a predetermined sequence and changing an at- 
tribute of a storage region of the transferred da- s 
ta from a data not-dumped region to a dumped 
region; and 

saved data transfer means (Figs. 4 to 6) for 
transferring the data saved in the buffer to the 
dump destination storage device at a predeter- io 
mined opportunity, changing an attribute of the 
storage region of the data from a not-dumped 
region to a dumped region, and substantially 
erasing the data from the buffer. 

IS 

A storage device according to Claim 1 , wherein the 
opportunity at which the data saved in the buffer is 
transferred to the dump destination storage device 
is the earlier one of an opportunity to transfer the 
pertinent data to the dump destination storage de- so 
vice when a quantity of data saved in the buffer ex- 
ceeds a predetermined quantity and an opportunfty 
to transfer the pertinent data to the dump destina- 
tion storage device when an update request is not 
done for the pertinent data (Fig. 1 , 60). ^5 

A storage device according to Claim 1 , wherein the 
opportunity at which the data saved in the buffer is 
transferred to the dump destination storage device 
Is an opportunity to transfer the pertinent data to the 30 
dump destination storage device when the ratio of 
the quantity of data saved in the buffer to the capac- 
ity of the buffer exceeds a predetermined value (Fig. 
1,60). 

35 

A storage device according to Claim 1 , wherein the 
opportunity at which the data saved in the buffer is 
transferred to the dump destination storage device 
is an opportunity to transfer the pertinent data to the 
dump destination storage device when an update 4o 
request is not done for the pertinent data (Fig. 1 , 
60). 

A storage device according to Claim 1 , wherein the 
opportunity at which the data saved in the buffer is 45 
transferred to the dump destination storage device 
is an opportunity between a point of time immedi- 
ately after the data is saved in the buffer and a point 
of time immediately before the update request for 
the data is terminated (Fig. 1 , 60). 50 

A storage device according to Claim 1 , wherein the 
opportunity at which the data saved in the buffer is 
transferred to the dump destination storage device 
is an opportunity which appears at a predetermined 55 
inten^al (Fig. 1, 60). 

A storage device according to Claim 1 , wherein the 



buffer is duplicated (70, 71). or nonvolatile (70, 71 , 
80). 

8. A storage device (30') having a function to dump 
data from a storage medium (100) onto another 
storage device (31), comprising: 

region recognizing means (60', 700', 820, Fig, 
10) for discriminatingly recognizing dump ob- 
jective regions (850) of the storage medium as 
dumped regions which have undergone a 
dump operation and not-dumped regions which 
have not undergone a dump operation; 
data transfer means (700', 820, Figs. 9 and 11) 
for transferring data from the not-dumped re- 
gion of the storage medium to a dump destina- 
tion storage device in a predetermined se- 
quence, changing when a data update request 
is not done an attribute of a storage region of 
the transferred data from a not-dumped region 
to a dumped region, transferring, when a data 
update request is received for data in the data 
not-dumped regions during a period from a 
dump start point to a dump end point, the per- 
tinent data with a higher priority to the dump 
destination storage device, and changing an at- 
tribute of a storage region of the data from a 
not-dumped region to a dumped region; and 
data update means (Figs. 7, 10. and 12) for up- 
dating, when a data update request is received 
for data in other than the not-dumped regions 
during a period from the dump start point to the 
dump end point, the pertinent data and updat- 
ing, when a data update request is received for 
data in the not-dumped regions, the data in the 
not-dumped regions after the high priority 
transfer by the data transfer means. 

9. A storage device according to Claim 1 or 8, 
wherein the storage area (852) of the dump desti- 
nation storage device to which the dump objective 
data is transferred is commonly used as the storage 
area (852) to which the data in the data not-updated 
regions is transferred when the update request Is 
not done for the data (Figs. 1 0 and 11 ). 

10. A storage device according to Claim 1 or 8, 
wherein the storage area (852) of the dump desti- 
nation storage device to which the dump objective 
data is transferred is an area (852) next to an area 
to which another data is transferred immediately be- 
fore a transfer thereof (Figs. 10 and 11). 

11. A storage device according to Claim 10, 

further Including identifier adder means for adding 
to the dump objective data an identifier including a 
logical block address (LBA; 1102) indicating a stor- 
age area on a source storage medium of the data, 
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thereby preparing data (1100) to be transferred to 
the dump destination storage device. 

12. A storage device according to Claim 11 , 
wherein the identifier (1102) includes information of 
time such as "update time" and/or "dump time" of 
the pertinent data. 

13. A storage device according to Claim 1 or 8, 
further including data restore means for restoring 
from data stored In the dump destination device da- 
ta stored in the dump source device before the 
dump start point (Fig. 16). 

14. A storage device according to Claim 1 or 8, 
wherein an interface (40) for establishing connec- 
tion between the storage device and the CPU con- 
forms to SCSI standards. 

1 5. A storage device according to Claim 1 or 8, 
wherein in the storage device (31 ) as the dump des- 
tination, a storage media (2010) for storing data of 
the not-updated regions is different from a storage 
medium (2020) for storing data saved in the buffers. 

16. A storage device according to Claim 15, 

further Including Identifier adding means for adding, 
for the data saved In the buffer or the data for which 
the data update request is received, an identifier 
containing a logical block address (LBA; 1102) in- 
dicating a storage area on the original storage me- 
dium of the data as data (1 1 00) to be transferred to 
the storage device of the dump destination. 



PatentansprOche 

1. Speichervorrichtung (30) mit der Funktlon, Daten 
aus einem Speichermedium (100) auf eine andere 
Speichervorrichtung (31) abzuwerfen, mit 

einer Bereichs-Erkennungseinrichtung (60, 
700, 820, FIgur 4) zum unterscheidenden Er- 
kennen von Abwurf-Objektbereichen (850) des 
Speichermedlums als abgeworfene Berelche, 
die einen Abwerfvorgang durchlaufen haben, 
und nicht-abgeworfene Bereiche, die einen Ab- 
werfvorgang nicht durchlaufen haben, sowie 
zum unterscheidenden Erkennen der nicht-ab- 
geworfenen Bereiche als aktualisierte Daten- 
berelche, die einen Daten-Aktualisiervorgang 
durchlaufen haben, und nlcht-aktuatlsierte Da- 
tenberelche, die einen Daten-Aktualisiervor- 
gang nicht durchlaufen haben (Figur 7). 
einer Daten-Aktualislereinrichtung (FIgur 3 und 
4), die dann, wenn wahrend eines Zeltraums 
vom Abwurf-Anfangspunkt bis zum Abwurf- 
Endpunkt eine Daten -Aktual Is ieranforde rung 



fur Daten empfangen wird, die von Daten in den 
nicht -aktual is ierten Datenbereichen verschie- 
den sind, die jeweiligen Daten aktualisiert, 
dann, wenn fur Daten In den nicht-aktualisler- 

s ten Datenbereichen eine Daten-Aktualisieran- 

forderung empfangen wird, die jeweiligen Da- 
ten in einem Puffer (70, 71 ) aufbewahrt und an- 
schlie3end die Daten in den nicht-aktualisier- 
ten Datenbereichen aktualisiert und ein Attribut 

10 eines Speicherbereichs der Daten von einem 

nicht-aktuaiisierten Datenberelch In einen ak- 
tuallslerten Datenberelch andert, 
einer Datenubertragungseinrlchtung (Figur 4 
und 5), die Daten, fur die eine Aktualisieranfor- 

is derung nicht vorliegt, aus dem nicht-aktuall- 

sierten Datenberelch des Speichermedlums 
Oder Daten aus dem aktual is ierten Datenbe- 
relch in vorgegebener Reihenfolge in eine Ab- 
wurfzlel-Spelchereinrichtung Qbertragt und ein 

20 Attribut eines Speicherbereichs der Obertrage- 

nen Daten von einem nicht-abgeworfenen Da- 
tenbereich in einen abgeworfenen Bereich an- 
dert, und 

einer Ubertragungseinrichtung fOr aufbewahrte 
2S Daten (Figur 4 bis 6), die die in dem Puffer auf- 

bewahrten Daten bei einer vorgegebenen Ge- 
legenhelt in die Abwurfzlel-Speichereinrlch- 
tung ubertragt, ein Attribut des Speicherbe- 
reichs der Daten von einem nicht-abgeworfe- 
30 nen Bereich In einen abgeworfenen Bereich 

andert und die Daten in dem Puffer Im wesent- 
lichen Idscht. 

2. Speichervorrichtung nach Anspruch 1, wobel die 
35 Gelegenheit, bel der die in dem Puffer aufbewahr- 

ten Daten In die Abwurfzlel-Speichereinrichtung 
ubertragen werden, die frOhere zweier Gelegenhei- 
ten ist, deren eine zur Ubertragung der jeweiligen 
Daten an die Abwurfziel-Speichereinrichtung be- 

40 steht, wenn die Menge an in dem Puffer aufbewahr- 
ten Daten eine vorgegebene Menge uberschreitet, 
und deren andere zur Ubertragung der jeweiligen 
Daten an die Abwurfziel-Speichereinrichtung be- 
steht. wenn fur die jeweiligen Daten eine Aktuali- 

45 s ieranforde rung nicht vorliegt (Figur 1 , 60). 

3. Speichervorrichtung nach Anspruch 1, wobei die 
Gelegenheit, bel der die in dem Puffer aufbewahr- 
ten Daten an die Abwurfziel-Speichereinrichtung 

so ubertragen werden, die Gelegenheit ist, bei der die 
jeweiligen Daten an die Abwurfziel-Speicherein- 
richtung Qbertragen werden, wenn das Verhaltnis 
aus der Menge an In dem Puffer aufbewahrten Da- 
ten zur Kapazltat des Puffers einen Vorgabewert 

55 uberschreitet (Figur 1 , 60). 

4. Speichervorrichtung nach Anspruch 1, wobei die 
Gelegenheit, bei der die in dem Puffer aufbewahr- 
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ten Daten an die Abwurfziel-Spelchereinrichtung 
Obertragen werden, die Gelegenheit ist, bel der die 
jeweiligen Daten an die Abwurf-Zielspeicheradres- 
se Obertragen werden, wenn fOr die jeweiligen Da- 
ten eine Aktualisieranforderung nicht vorliegt (Ftgur s 
1. 60). 



5. Speichervorriclntung nach Anspruch 1, wobei die 
Gelegenheit, bei der die in dem Puffer aufbewahr- 

ten Daten an die Abwurfziel-Speichereinrichtung io 
Obertragen werden, eine Gelegenheit zwischen ei- 
nem Zeitpunkt unmittelbar nach dem Aufbewahren 
der Daten in dem Puffer und einem Zeitpunkt un- 
mittelbar vor Beendigung der Aktualisieranforde- 
rung fur die Daten ist (Figur 1 , 60). is 

6. Speichervorrichtung nach Anspruch 1, wobei die 
Gelegenheit, bei der die in dem Puffer aufbewahr- 
ten Daten an die Abwurfziel-Speichereinrichtung 
Obertragen werden, eine in einem vorgegebenen 20 
Intervall auftretende Gelegenheit ist (Figur 1, 60). 

7. Speichervorrichtung nach Anspruch 1, wobei der 
Puffer zwerfach vorhanden (70, 71) Oder nicht- 
fluchtig(70, 71.80)ist. 25 

8. Speichervorrichtung (30') mit der Funktion, Daten 
aus einem Speichermedium (100) auf eine andere 
Speichervorrichtung (31) abzuwerfen, mit 

30 

einer Bereichs-Erkennungseinrichtung (60', 
700', 820, Figur 10) zum unterscheidenden Er- 
kennen von Abwurf-Objektbereichen (850) des 
Speichemiediums als abgeworfene Bereiche, 
die einen Abwerfvorgang durchlaufen haben, 3S 
und nicht-abgeworfene Bereiche, die einen Ab- 
werfvorgang nicht durchlaufen haben, 
einer Datenubertragungseinrichtung (700', 
820, Figur 9 und 11), die Daten von dem nicht- 
abgeworfenen Berelch des Spelchermediums 40 
in vorgegebener Reihenfolge an eine Abwurf- 
ziel-Speichereinrichtung ubertragt, die dann, 
wenn eine Daten-Aktualisieranforderung nicht 
vorliegt, ein Attribut eines Speicherbereichs 
der Obertragenen Daten von einem nlcht-abge> 4S 
worfenen Berelch in einen abgeworfenen Be- 
relch andert. die dann, wenn wahrend eines 
Zeitraums von einem Abwurf-Anfangspunkt bis 
zu einem Abwurf-Endpunkt eine Daten-Aktua- 
lisieranforderung fur Daten in den nicht-abge- so 
worfenen Daten be re ich en empfangen wird, die 
jeweiligen Daten mit hoherer Prioritat an die 
Abwurfziel-Speichereinrichtung ubertragt, und 
die ein Attribut eines Speicherbereichs der Da- 
ten von einem nicht-abgeworfenen Bereich in 5S 
einen abgeworfenen Bereich andert, und 
einer Daten-Aktualisiereinrichtung (Figur 7, 10 
und 12), die dann, wenn wahrend eines Zeit- 
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raums vom Abwurf-Anfangspunkt bis zum Ab- 
wurf-Endpunkt eine Daten-Aktualisieranforde- 
rung fur Daten empfangen wird, die von Daten 
in den nicht-abgeworfenen Bereichen ver- 
schieden sind, die jeweiligen Daten aktualisiert 
und dann, wenn eine Daten-Aktualisieranfor- 
derung fur Daten in den nicht-abgeworfenen 
Bereichen empfangen wird, die Daten In den 
nicht-abgeworfenen Bereichen aktualisiert, 
nachdem die Datenubertragungseinrichtung 
die Ubertragung mit hoher Prioritat durchge- 
fuhrt hat. 

9. Spelchen/orrlchtung nach Anspruch 1 oder 8, wo- 
bei der Speicherbereich (852) der Abwurfziel-Spei- 
chereinrichtung, an die die Abwurf-Objektdaten 
Obertragen werden, gemeinsam als Speicherbe- 
reich (852) benutzt wird, an den die Daten in den 
nicht-aktuallsierten Datenbereichen Obertragen 
werden, wenn die Aktualisieranforderung fOr die 
Daten nicht vorliegt (Figur 10 und 11). 

10. Speichen/orrichtung nach Anspruch 1 oder 8, wo- 
bei der Speicherbereich (852) der Abwurfziel-Spei- 
chereinrichtung, an die die Abwurf-Objektdaten 
Obertragen werden, ein Bereich (852) neben dem- 
jenigen Berelch ist, an den andere Daten unmittel- 
bar vor der Ubertragung Obertragen werden (Figur 
10 und 11). 

11. Speichervorrichtung nach Anspruch 10 mit einer 
Kennzeichnungseinrichtung, die den Abwurf-Ob- 
jektdaten eine Kennung hinzufOgt, die eine einen 
Speicherbereich in einem Quellenspeichermedium 
der Daten angebende logische Blockadresse (LBA; 
1102) enthalt, womit die an die Abwurfziel-Spei- 
chereinrichtung zu Obertragenden Daten (1100) 
vorbereitet werden. 

12. Speichervorrichtung nach Anspruch 11, wobei die 
Kennung (1102) Zeitinformationen, wie "Aktuali- 
sierzeit" und/oder "Abwurfzeit". der jeweiligen Da- 
ten enthalt. 

13. Speichervorrichtung nach Anspruch 1 oder 8, mit 
einer Datenwiederherstelleinrichlung, die aus In der 
Abwurf-Zielvorrichtung gespeicherten Daten sol- 
che Daten wiederherstellt, die vor dem Abwurf-An- 
fangspunkt In der Abwurf-Quellenvorrlchtung ge- 
speichert waren (Figur 1 6). 

14. Speichervorrichtung nach Anspruch 1 oder 8, wo- 
bei eine zur Verbindung zwischen der Speichervor- 
richtung und dem Zentralrechner dienende Schnitt- 
stelle (40) der SCSI-Nonn entspricht. 

15. Speichervorrichtung nach Anspruch 1 oder 6, wo- 
bei in der als Abwurfzlel dienenden Spelchervor- 
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richtung (31 ) ein Speichenmedium (201 0) zum Spei- 
chern von Daten der nicht-aktualisierlen Bererche 
von einem Speichermedium (2020) zum Speichern 
von in den Puffern aufbewahrten Daten verschie- 
den ist. 

16. Speichervorrichtung nach Anspruch 15, mit einer 
Kennzeichnungseinrlchtung, die den in dem Puffer 
aufbewahrten Daten oder den Daten, fur die eine 
Daten-Aktualisieranforderung ennpfangen wurde, 
eine Kennung hinzufugt, die eine logische Block- 
adresse (LBA; 1102) enthalt, die einen Speicherbe- 
reich des ursprunglichen Speichermediums der Da- 
ten als an die Abwurtziel-Speicherelnrlclitung zu 
Obertragenden Daten (1100) angibt. 



Revendications 

1. Dispositif de memorisation (30) poss^dant une 
fonction pour vider des donn^es depuis un support 
de memorisation (100) sur un autre dispositif de 
memorisation (31 ), comportant : 

des moyens de reconnaissance de region (60. 
700. 820, figure 4) pour reconnaltre d'une ma- 
niere discriminatoire des regions cibles de vi- 
dage (850) du support de memorisation comme 
etant des regions videes qui ont ete soumises 
k une operation de vidage et comme etant des 
regions non-videes qui n'ont pas 6t6 soumises 
k une operation de vidage et pour reconnaltre 
d'une maniere discriminatoire les regions non- 
videes comme etant des regions de donnees 
actualisees qui ont ete soumises k une opera- 
tion d'actualisation de donnees et comme etant 
des regions de donnees non-actualisees qui 
n'ont pas ete soumises a une operation d'ac- 
tualisation de donnees (figure 7), 
des moyens d'actualisation de donnees (figu- 
res 3 et 4) pour actualiser les donnees perti- 
nent es lorsqu'une demande d'actualisation de 
donnees est re9ue concemant des donnees 
memorisees dans des regions autres que les 
regions de donnees non-actualisees durant 
une periode allant d'un point de debut de vida- 
ge jusqu'^ un point de fin de vidage, sauvegar- 
der les donnees pertinentes dans un tampon 
(70. 71 ) lorsqu'une demande d'actualisation de 
donnees est regue concemant des donnees 
memorisees dans les regions de donnees non- 
actualisees, et actualiser ensuite les donnees 
memorisees dans les regions de donnees non- 
actualisees, et modifier un attribut d'une region 
de memorisation de donnees de maniere a ce 
qu'il n'indique plus une region de donnees non- 
actualisee mais une region de donnees actua- 
lisee, 



des moyens de transfert de donnees (figures 4 
et 5) pour transferer les donnees de la region 
de donnees non-actualisee du support de me- 
morisation pour lesquelles une demande d'ac- 

5 tualisation n'est pas emise ou les donnees de 

la region de donnees actualisee vers un dispo- 
sitif de memorisation destlnataire du vidage 
suivant une sequence predeterminee et modi- 
fier un attribut d'une region de memorisation 

10 dont les donnees ont ete transferees afin qu'il 

indrque non plus une region de donnees non- 
vldee, mais une region videe. et 
des moyens de transfert de donnees sauvegar- 
dees (figures 4 a 6) pour transferer les donnees 

IS sauvegardees dans le tampon vers le dispositif 

de memorisation destlnataire du vidage lors de 
la survenue d'une opportunite predeterminee, 
modifier un attribut de la region de memorisa- 
tion des donnees afin qu'il indique non plus une 

20 region non -videe. mais une region videe, et ef- 

facer substantiellement les donnees du tam- 
pon. 

2. Dispositif de memorisation selon la revendication 1 , 
2S dans lequel I'opportunite lors de laquelle les don- 
nees sauvegardees dans le tampon sont transfe- 
rees vers le dispositif de memorisation destinataire 
du vidage est la premiere d se presenter parmi une 
opportunite de transferer les donnees pertinentes 

30 vers le dispositif de memorisation destinataire du 
vidage lorsqu'un volume de donnees sauvegardees 
dans le tampon excfede un volume predetermine et 
une opportunite de transferer les donnees pertinen- 
tes vers le dispositif de memorisation destinataire 

35 du vidage lorsqu'une demande d'actualisation n'est 
pas emise pour les donnees pertinentes (figure 1 , 
60). 

3. Dispositif de memorisation selon la revendication 1 , 
40 dans lequel I'opportunite lors de laquelle les don- 
nees sauvegardees dans le tampon sont transfe- 
rees vers le dispositif de memorisation destinataire 
du vidage est une opportunite de transferer les don- 
nees pertinentes vers le dispositif de memorisation 

45 destinataire du vidage lorsque le rapport du volume 
des donnees sauvegardees dans le tampon sur la 
capacite du tampon excdde une valeur predetermi- 
nee (figure 1 , 60). 

so 4. Dispositif de memorisation selon la revendication 1 , 
dans lequel I'opportunite lors de laquelle les don- 
nees sauvegardees dans le tampon sont transfe- 
rees vers le dispositif de memorisation destinataire 
du vidage est une opportunite de transferer les don- 

55 nees pertinentes vers le dispositif de memorisation 
destinataire du vidage lorsqu'une demande d'ac- 
tualisation n'est pas emise pour les donnees perti- 
nentes (figure 1 , 60). 
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Dispositit de memorisation selon la revendication 1 , 
dans lequel ropportunitd tors de laquelle les don- 
ndes sauvegard^es dans le tampon sont transfe- 
rees vers le dispositif de memorisation destlnataire 
du vidage est une opportunite qui se presente entre s 
un instant immediatement cons6cutif ^ I'instant ou 
les donnees sont sauvegardees dans le tampon et 
un Instant qui precede immediatement I'instant ou 
se termine la demande d'actuallsatlon des donnees 
(figure 1 . 60). io 

Dispositif de memorisation selon la revendication 1 , 
dans lequel I'opportunite lots de laquelle les don- 
nees sauvegardees dans le tampon sont transfe- 
rees vers le dispositif de memorisation destlnataire is 
du vidage est une opportunite qui apparatt a un In- 
tervalle predetermine (figure 1 , 60). 

Dispositif de memorisation selon la revendication 1 , 
dans lequel le tampon est prevu en deux exemplai- 
res (70, 71), ou est non-volatile (70, 71, 80). 

Dispositif de memorisation (30') possedant une 
fonctlon pour vider des donnees depuis un support 
de memorisation (100) sur un autre dispositif de 2S 
memorisation (31). comportant : 

des moyens de reconnaissance de region (60', 
700', 820. figure 1 0) pour reconnaTtre d'une ma- 
ni6re discriminatoire des regions cibles de vi- 30 
dage (850) du support de memorisation comme 
etant des regions vid6es qui ont ete soumises 
^ une operation de vidage et des regions non- 
videes qui n'ont pas ete soumises ^ une ope- 
ration de vidage, 3S 
des moyens de transfer! de donnees (700*, 
820, figures 9 et 11) pour transferer des don- 
nees de la region non-videe du support de me- 
morisation vers un dispositif de memorisation 
destlnataire du vidage suivant une sequence 40 
predeterminee. modifier, lorsqu'une demande 
d'actuallsatlon de donnees n'est pas emise, un 
attribut d'une region de memorisation dans la- 
quelle se trouvaient les donnees transferees 
afin qu'il indique non plus une region non-videe, 
mais une region videe, transferer, lorsqu'une 
demande d'actuallsatlon de donnees est regue 
pour des donnees memorisees dans les re- 
gions de donnees non-videes durant une peho- 
de allant d'un point de debut de vidage jusqu'a so 
un point de fin de vidage, les donnees pertinen- 
tes prioritairement vers le dispositif de memo- 
risation destlnataire du vidage, et modifier un 
attribut d'une region de memorisation des don- 
nees afin qu'il indique non plus une region non- ss 
video, mais une region vIdee, et 
des moyens d'actuallsatlon de donnees (figu- 
res 7. 1 0 et 1 2) pour actuallser les donnees per- 



tinentes lorsqu'une demande d'actualisatlon de 
donnees est re9ue pour des donnees memori- 
sees dans des regions autres que les regions 
non-vldees durant une perlode allant du point 
de debut de vidage jusqu'au point de fin de vi- 
dage, et actuallser, lorsqu'une demande d'ac- 
tualisatlon de donnees est regue pour des don- 
nees memorisees dans les regions non-videes, 
les donnees memorisees dans les regions non- 
videes apres le transfert prioritaire effectue par 
les moyens de transfert de donnees. 

9. Dispositif de memorisation selon la revendication 1 
ou 8, dans lequel la zone de memorisation (852) du 
dispositif de memorisation destlnataire du vidage 
vers laquelle les donnees cibles de vidage sont 
transferees est egalement utilisee comme zone de 
memorisation (852) vers laquelle les donnees des 
regions de donnees non -actual isees sont transfe- 
rees lorsque la demande d'actualisatlon n'est pas 
emIse pour les donnees (figures 10 et 11). 

10. Dispositif de memorisation selon la revendication 1 
ou 8, dans laquelle la zone de memorisation (852) 
du dispositif de memorisation destlnataire du vida- 
ge vers laquelle les donnees cibles du vidage sont 
transferees est une zone (852) situee prds d'une zo- 
ne vers laquelle d'autres donnees ont ete transfe- 
rees immediatement avant leur transfert (figures 10 
et 11). 

11. Dispositif de memorisation selon la revendication 

10, comportant en outre des moyens d'adjonction 
d'identificateur pour adjolndre aux donnees cibles 
de vidage un Identiflcateur comportant une adresse 
de bloc loglque (LBA ; 1 1 02) Indlquant une zone de 
memorisation sur un support de memorisation sour- 
ce des donnees, pour preparer ainsi les donnees 
(1100) a etre transferees vers le dispositif de me- 
morisation destlnataire du vidage. 

12. Dispositif de memorisation selon la revendication 

11 , dans lequel I'ldentificateur (1102) comporte des 
informations temporelles telles que le "temps d'ac- 
tualisatlon" et/ou le "temps de vidage" des donnees 

pertinentes. 

1 3. Dispositif de memorisation selon la revendication 1 
ou 8, comportant en outre des moyens de restau- 
ration de donnees pour restaurer k parti r des don- 
nees memorisees dans le dispositif destlnataire du 
vidage les donnees memorisees dans le dispositif 
source de vidage avant le point de debut de vidage 
(figure 16). 

14. Dispositif de memorisation selon la revendication 1 
ou 8, dans lequel une interface (40) pour etablir une 
connexion entre le dispositif de memorisation et la 
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CPU satisfalt aux normes SCSI. 

15. Dispositif de m6morisatlon selon la revendication 1 
ou 8, dans lequel, dans le dispositif de m6morisa- 
tion (31 ) servant de destinataire du vidage. un sup- 5 
port de memorisation (2010) pour m6moriser les 
donnees des regions non-actualisees est different 
d*un support de memorisation (2020) pour memori- 
ser les donndes sauvegardees dans les tampons. 

10 

16. Dispositif de memorisation selon la revendication 
15, comportant en outre des moyens d'adjonction 
d'Identiflcateur pour adjoindre, pour les donnees 
sauvegard6es dans le tampon ou les donnees pour 
lesquelles la demande d'actualisation de donnees 
a 6te re^ue, un identificateur contenant une adres- 
se de bloc logique (LBA ; 1102) indiquant une zone 
de memorisation, sur le support de memorisation 
initial de donnees, comme correspondant aux don- 
ndes (11 00) k transferer vers le dispositif de memo- zo 
risation de la destination du vidage. 
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